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1. Title of the Invention: Salient-Pole Rotary-Field Synchronous Machine 

2. Scope of the Invention 

In a salient-pole rotary-field synchronous machine having* a field winding 1 which is a 
wound conductor coated with insulation ; heat dissipation plates being inserted or wound 
in one body between the conductors constituting the field windings, and a part of the heat 
dissipation plates is protruded from an outer circumference of the field windings. 

3. Detailed Explanation of the Invention 
Scope of the Invention 

Industrial Field of Application 
The present invention relates to a silent -pole rotary-field synchronous and, more 
particularly, relates to a configuration which improves the cooling and radiation capacity 
of a field winding. 
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Prior Art Technology 

Fig. 6 is a cross-sectional view, showing a part of a silent-pole rotary -field synchronous 
in which a field winding is constituted by winding a pillar copper wire coated with 
insulation and the field winding 1 is attached thereto. 

As shown in the figure, for a field winding 1, magnetic pole insulation 3 is applied on 
the surface of a magnetic pole core 2. Subsequently, insulating collars 4a, 4b are inserted, 
and a pillar copper wire 5 coated with insulation is wound in a radius direction 6 and a 
width direction 7 along the surface of the magnetic pole core 2 so as to form steps. 

The field winding 1 is heated by letting an exciting current flow while a synchronous is 
run. This heat is transmitted to the magnetic pole core 2 and the outer periphery 3 of the 
field winding 1, and is radiated inside the synchronous. Cooling wind inside the 
synchronous accelerates this radiation, and the cooling effects of the field winding 1 
improve. In this case, cooling wind is flown only to the outer periphery 3 of the field 
winding 1 as a heat dissipation surface. Thus, when the field winding 1 has a plurality of 
turns in the width direction 7, a thermal grade by thermal conduction is generated at an 
insulated section constituting the field winding 1. Accordingly, the thermal grade becomes 
large in the width direction 7 of the field winding 1. 
Problem Resolution Means 

In order to make a synchronous lightweight and compact, the cooling of the field 
winding 1 is important. In case of the field winding 1 constituted by winding the pillar 
copper wire 5 coated with insulation, a temperature grade in the width direction 7 becomes 
large as the number of turns increases in the width direction 7. The field winding 1 is also 
cooled by radiation at the periphery 3 and thermal conduction to the magnetic pole core 2. 
However, due to this temperature grade, the temperature of the field winding 1 increases 
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as a whole, thus preventing it from being lightweight and compact. Thus, the solution 
thereof has been desired. 

The object of the present invention is to provide a salient -pole rotary -field synchronous 
that reduces a thermal grade even with many turns in the width direction of a field 
winding and aims to make it lightweight and compact by improving the cooling capacity of 
the field winding as a whole. 
Constitution of the Invention 
Means to Solve the Problems 
The present invention, in a salient-pole rotary -field synchronous having a field winding 
constituted by winding a conductor coated with insulation, provides heat dissipation plates 
among conductors constituting field windings in one body by inserting or rolling in the 
plates, and protrudes a part of the dissipation plates from the outer periphery of the field 
windings. 
(Operation) 

Since heat dissipation plates are inserted or rolled in among conductors of a field 
winding, a thermal grade may be reduced sharply in comparison with a conventional field 
winding. Standardized temperature distributions in the width direction inside a field 
winding are shown in Fig. 4 with an average of a field winding having no heat dissipation 
plates as 1.0 while comparing the one without the plates to the ones with the plates. 

A conventional field winding is, as shown in Fig. 5a, coated with insulation on a 
conductor such as, for instance, a pillar copper wire, so that thermal conduction is not 
smooth and a thermal conduction path is mainly between wires in the width direction of 
this pillar copper wire. However, the field winding of the present invention, as shown in 
Fig. 5b, protrudes from an outer periphery of the field winding, thus increasing a radiating 
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area by the "heat exchange with cooling 1 wind. Additionally, a heat dissipation plate is 
inserted in respect to the radius direction of a magnetic pole (indicated as reference 
numeral 6 in Fig. 6). Thus, heat is conducted not only in the width direction of the field 
winding (indicated as reference humeral 7 in Fig 1 . 6) hut also in the radium direction of the 
pillar copper wire. Accordingly, the heat is transmitted in the width direction through the 
heat dissipation plate and is then radiated, so that a temperature gTade is reduced 
(Embodiment) 

An embodiment of the present invention will be explained below by referring to figures. 
Fig. 1 shows a cross section of a part of an embodiment of the present invention. 

In the figure, a field winding 10 has a magnetic pole insulation 3 at the surface of a 
magnetic pole core 2. Insulation collars 4a, 4b are inserted, and a pillar copper wire 5 
coated with insulation is sequentially wound in a radium direction 5 and in a width 
direction 7 along the surface of the magnetic pole core 2. In the event of the winding, heat 
dissipation plates 11 as shown in Fig. 2 are rolled in or inserted together with the pillar 
copper wire 5 for every two steps of radial windings of a rotor. The heat dissipation plates 
are made of, for instance, aluminum in a strip form herein. The plates have a longer width 
than that of the field winding 10 and have about the same length as the straight section in 
the width direction of the magnetic pole. When the plates are rolled in or inserted in the 
field winding 10, they are projected from the outer peripheral surface 8 of the field winding 
10. 

As described above, since the plates are rolled in or inserted in the field winding 10, a 
part of the plates is projected from the outer peripheral surface 8 of the field winding 10, 
thus increasing a radiating area where heat exchange with cooling air inside a 
synchronous is performed. Then f the heat that is generated by the pillar copper wire 5 
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near the center on the inner periphery of the field winding 10, ia transmitted through the 
heat dissipation plates 11 > and radiation is effectively performed. Accordingly, a thermal 
grade inside the field winding 10 is reduced, thereby lowering the temperature of the field 
winding 10 as a whole. 

Therefore, by the configuration as mentioned above, a radiating area increases and a 
path for thermal conduction increases, thus lowering a temperature grade in the width 
direction 7 of the field winding 10. Accordingly, the field winding can lower the increase in 
temperature of the field winding 10 as a whole more than the conventional field winding 1. 
When the increase in temperature is not a problem with a conventional configuration, a 
field current may be increased by about 10 to 24% by a field circuit in the same size. 

Although the heat dissipation plates 11 are in a strip form in the above-noted 
embodiment, they may have a notch 11a as shown in Fig. 3. This notch 11a is used to 
insert a conventional coil bracket between poles to prevent the field winding 10 from being 
released when a core length is long. 
Efficacy of the Invention 

As explained above, the present invention can reduce the increase in temperature 
inside a field winding more than a conventional synchronous. 

Generally, in making a synchronous lightweight and compact, field current increases 
and the increase in temperature of a field winding tends to be higher. However, by the 
adaptation of the present invention, the increase in temperature of a field winding may be 
reduced, and output may be increased even with the same configuration. Additionally, 
with the same output, a miniature and lightweight synchronous may be provided. 
4. Brief Explanation of the Drawings 

Fig. 1 is a cross -sectional view, showing a part of one embodiment of the present 
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invention. Fig. 2 is a perspective view, showing a heat dissipation plate for use in the 
embodiment of the present invention. Fig. 3 is a perspective view, showing a heat 
dissipation plate that is different from that in Fig. 2. Fig. 4 is a view, explaining the 
operations of the present invention. Figs. 5a and 5b are views, explaining 1 the operations 
of the present invention that are different from Fig. 4: Fig. 5a shows a conventional field 
winding and Fig. 5b shows a field winding of the present invention. Fig. 6 is a cross - 
sectional view, showing a part of a conventional salient-pole rotary -field synchronous. 

2 . . . field core 3 . . . magnetic pole insulation 

4a, 4b... insulation collar 5... pillar copper wire 

8... outer periphery 10... field winding 

11... heat dissipation plate 
Agent Attorney (illegible) and one other 
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ABSTRACT: 

PURPOSE: To reduce thermal grade even if a field winding 
has a large number of 

turns, to improve the cooling capacity of the whole of the 
field winding 

mentioned above and to make it lightweight and compact by 
integrally inserting 

or rolling in heat dissipation plates among conductors of 
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which the field 

winding consists, and projecting a part of the heat 
dissipation plate from the 

outer peripheral surface of the field winding mentioned 
above. 

CONSTITUTION: A field winding 10 is such that a magnetic 
pole insulation 3 is 

applied to the surface of a magnetic pole core 2, insulating 
collars 4a and 4b 

are inserted, and a pillar copper wire 5 covered with an 
insulated coating is 

subsequently wound up in the radial direction 6 and 
widthwise 7 along the 

surface of the magnetic pole core 2. In the event of the 
winding up, heat 

dissipation plates 11 are rolled-in or inserted together with 
the pillar copper 

wire 5 every two steps of radial windings of a rotor. At that 
time, the heat 

dissipation plate 11 has a longer width than that of the field 
winding and has 

the same length as the axial length of the magnetic pole, 
and when it is rolled 

in or inserted in the field winding 10, it is projected from the 
outer 

peripheral surface 8 of the field winding 10. 
COPYRIGHT: (C)1 990, JPO& Japio 


Page 2 (GPerez, 10/23/2000, 


EAST Version: 


1 . 01 . 0015) 




§> S * HI «KSf K Jt ( J F) @ ^ ft'- i±j JE9 m 

<k m #ff &m CA) ¥2-290138 

©Int.Cl.' 5 F^SES*^ 2^(1990)11^30 B 

H 02 K 3/24 P 7829-5H 


gg ¥1—105840 
fcB m ¥1 (1989)4^273 

®it i a #a± mas 


W ftU & 

£ Iffl JIS & ft RiJ WAX 

e<o#*flt&#o#ifl> ft «i ffi # isi Jt L Mtf&KftQ 


.4b*MAL* Snfcapftaa 5 £ 

/£'aj«£-4£ us* ztuzxv , Km®& i o fl^- 
1 0 ^ £fl 32 >K *f > hcD 1 oti^j ffc*2 


217- 


